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NARRATIVE

Plant Conditions:

Event Description:

be the probable failure mode.

involving technicians and engineers.

10/31/2020 at 2125: Reactor was taken critical.

At the time of this event Waterford 3 was operating at 42% reactor power (Mode 1). There were no other
structures, systems or components out of service that contributed to this event.

10/28/2020: While attempting to place CEDM motor generator set B [AA, MG] in service, Operators were unable
to achieve the desired voltage. With the generator up to rated speed, voltage was not able to be set at the
required steady state value. CEDM MG Set B was shutdown. A Failure Modes Analysis (FMA) was completed
and the probable cause was determined to be a faulty voltage regulator card.

10/28/2020: An emergent issue team (EIT) attempted to place the B motor generator set for the Control Element
Drive Mechanism in service as part of return to power from refuel outage completion. On first attempt, the B
MG set would not achieve rated voltage. The EIT determined the voltage regulator [AA, RG] for the MG set to

10/29/2020 — 11/01/2020: A work order was planned to refurbish/rework voltage regulator for CEDM MG set B.
Multiple attempts were made to procure a spare, repair, and replace the voltage regulator. The card had been
rebuilt in the electronic card repair shop onsite due to a prior failed attempt to start up the MG set due to a faulty
voltage regulator. The attempts to make repairs to the voltage regulator were conducted over several shifts

11/1/2020: Voltage regulator was repaired, and the voltage regulator card was reassembled incorrectly (with the
lower insulating stand-offs incorrectly located) and installed. MG set B was started up to burn in the repaired
card and verify proper operation.

11/2/2020 0415: MG set B was being paralleled with MG set A [AA, MG]. When the generator neutral circuit was
closed, a reactor trip occurred due to a ground on the neutral circuit. The ground caused excessive current draw
such that current was lost to the control element assemblies (CEA) being held in position by the A MG Set. Rods
dropped into the core causing an automatic scram.

All control rods inserted, all equipment required for shutdown functioned as designed and there were no
complications. The plant was stabilized in Mode 3. The cause of the ground on MG Set B was that the recently
rebuilt voltage regulator card insulators were not configured in a position to prevent a short to ground when the
voltage regulator was reinstalled in the cabinet.

The event was reported under 10 CFR 50.72(b)(2)(iv)(B) as an event or condition that results in actuation of the
reactor protection system (RPS) when the reactor is critical (EN 54978).

This report is being made pursuant to 10 CFR 50.73(a)(2)(iv)(A) as an event or condition that resulted in automatic
actuation of the RPS including a reactor trip.

Safety Assessment:
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The documented condition has no impact on the safety related function of the CEAs to insert into the Reactor core

on a Reactor trip. This function relies on the Reactor Trip Breakers to open and the CEDM coils to de-energize which
occurred.

The actual consequence was an automatic reactor trip from 42% power during startup after Refueling Outage
23. There were no other actual consequences to general safety of the public, nuclear safety, industrial safety,
and radiological safety for this event. The impact to nuclear safety was minimal.

Event Cause(s):

The Root Cause of this event was that the procedural guidance used for Motor Generator set B voltage
regulator repairs did not contain the level of detail needed to ensure that the lower insulating stand-offs were
correctly located when the card was reassembled before burn-in.

Contributing Cause 1 of this event was that a qualified and knowledgeable 1&C tech working from memory
reassembled the chassis of the Motor Generator Set B voltage regulator card with the lower insulating stand-
offs (spacers) incorrectly located.

Corrective Actions:
1) The voltage regulator was replaced, tested, and installed.

2) The corrective action to preclude repetition is to include the following formal practices in card repair
procedure MI-004-300: (1) Maintenance Configuration Control practices during disassembly/reassembly of
equipment components in for card repair (before and after pictures, drawings, like-for-like comparisons) and
(2) Verify items leaving Card Repair for installation in plant [peer check or supervisor]. This will be a
documented verification step with sign-off and date. This action is planned to be implemented.

3) Develop and complete a “Read and Sign” covering this incident for all Instrumentation and Control
personnel. This action is planned to be implemented.

Previous Similar Events:

A voltage regulator failure was experienced in January of 2019 during RF22, and the condition was resolved by
replacement of the voltage regulator card. On March 10, 2019, while attempting to start up CEDM MG Set B,
Waterford personnel were unable to achieve Local Generator voltage of 240 VAC. MG set B output voltage was
unable to set at the required level. This failure was attributed to infant mortality of a replaced subcomponent or
aged subcomponents not addressed in refurbishment.
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